Heterogeneity of atherosclerotic plaque characteristics in human coronary artery disease: a three-dimensional intravascular ultrasound study.
The objective of this study was to describe the intraplaque variability of coronary atherosclerosis in humans. Atherosclerosis is a heterogeneous process. The degree and patterns of intraplaque heterogeneity are not well described. This study uses 3D intravascular ultrasound (IVUS) to examine variability in individual atherosclerotic plaques in human coronary arteries. IVUS images of 170 coronary plaques in 98 patients were evaluated. Each plaque was divided into proximal, middle, and distal sections. Quantitative and qualitative analyses were performed for each section using a dedicated 3D IVUS protocol. Intralesion heterogeneity was assessed between sections. Heterogeneity in composition was observed in most plaques (89%). The pattern of remodeling was heterogeneous in 23% of lesions. External elastic membrane (EEM) areas demonstrated an average percent deviation of 28.9% +/- 15.5%. Positive remodeling was associated with longer lesions (>> median length of 12.7 mm) (P = 0.031). Soft and calcific sections had a smaller mean EEM area (P = 0.034). Calcific lesions had a smaller mean lumen area (P = 0.027) and a greater percent plaque burden (PPB) (P = 0.001). Neither the location within the vessel or within the plaque was associated with plaque morphology. Greater qualitative heterogeneity was found in patients presenting with acute coronary syndrome (P < 0.001). Our results demonstrate a high degree of heterogeneity in composition and morphological features within individual atherosclerotic plaques in human coronary arteries. Intraplaque heterogeneity represents a challenge for imaging protocols correlating plaque features with cardiovascular events and for the development of future therapeutic options.